
ENVIRONBITAL HEALTH SERIES 


Tliis series of reports embraces the science and tech- 
nology of creating and maintaining a healthful environment 
for man. Individual reports in tlie series deal with health 
factors in: air; water; food; chemical, biological and 
radiological contamination; sound, vibration, and x radia- 
tion; liquid, solid, and gaseous vi/astes; homes, places of 
employment and recreation, and institutions. 

The principal subject area covered by eacli report in 
the series is identified by two letters appearing after the 
Public Health Service Publication No. "999,” designating 
tlie series. Tlie following letters and subject areas apply: 

AP Air Pollution 

RH Radiological Health 

UIH Urban and Industrial Health 

Separate Environmental Health Series reports in each 
subject area are identified by a serial number following 
the subject area letters. 



GEORGIA RADIUl flANAGMT PROJECT 


James S. Benson 
Richard H. Fetz 
Cecil D. Posey 
Earl W. Robinson 


The Georgia Radium Management Project was a cooperative pub- 
lic liealth study Involving the Radiological Health Service 
of the Georgia Department of Public Health and the U.S. Pub- 
lic Health Service, National Center for Radiological Health. 


U.S. DEPARTOT OF HEALTH, EDUCATION, AND WELFARE 

Public Health Service 

Consumer Protection and Environmental Health Service 
Environmental Control Administration 
Bureau of Radiological Health 
Rockville, I^Iaryland 20852 



Single free copies of this publication may be obtained 

from: 

Office of [>ublic Information and Education 
Environmental Control Administration 
U.S. Department of Health, 

Education, and Welfare 
Rockville, Md. 20852 

Please order by PHS publication number and title. 


The National Center for Radiological Health was reorga- 
nized December 1968. It is now the Bureau of Radiological 
Health, witli Di'. Raymond T. Moore, as the Acting Director. 


Public Health Service Publication No. 999-RH-34 
January 1969 


U.S. GOVERNMENT PRINTING OFFICE, WASHINGTON : 1969 



FOEWORD 


In October 1963 the Public Health Service and the 
Georgia Department of Public Health jointly undertook tlie 
Georgia Radium Management Project, Shortly thereafter, 

Dr. Luther L, Terry, who was then the Surgeon General of 
the Public Health Service, announced that ’’a primary objec- 
tive of the study is to help develop better methods for 
radium control by State and local health authorities througli- 
out the country.'^ 

Tlic project was developed in two phases. Tlie results 
of Phase I and Pliasc II were published individually in 1966 
and 1967, respectively, as program reports of the National 
Center for Radiological Healtli* 'Hus hnvironmental Health 
Series report combines botli phases in a comprehensive proj- 
ect report. It is hoped that its publication will prove 
useful to all who arc concerned with the control of radium 
used in medical practice. 
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ABSTRACT 


Hie Georgia Radium Management Project, a joint effort 
ween tlie Radiological Healtli Service of the Georgia 
Itli Department and the Radioactive Materials Section, 
is ion of Radiological Health (presently Radioactive 
erials Brandi, Division of Medical Radiation Exposure, 
eau of Radiological Health), Public Health Service, 
3 miined the extent of tlie use of radium in medicine and 
radiological liealtli problems existing as a result of 
: use. Basically, the investigation concerned an assess- 
: of (a) the extent and types of radium usage in the 
•tice of medicine, (b) adequacy of radiation safety pro- 
ires and equipment employed in handling, storing, and 
g radium sources, (c) leakage of radium sources, and 
contamination resulting from use of radium in medicine, 
e I of the project surveyed tlie hospitals of Georgia, 
Phase II surveyed medical offices and clinics. Radio- 
cal healtli practices related to the use of radium in 
of the hospitals were below acceptable standards. Gen- 
and specific findings for radiological health practices 
sdical offices and clinics are presented. Hospitals, 
:al offices, and clinics were generally unaware of 
im contamination insurance. A study of radium contami- 
)n insurance is included. 


Representative products and manufacturers are named 
dentification only, and listing does not imply endorse- 
3y the Public Health Service and the U.S. Department of 
1, Education, and Welfare 
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GEORGIA 


RADIUM MANAGEMENT PROJECT 

II^RODUCTIOI'J 

Harmful effects resulting from the use of radium were 
recognized shortly after its discovery in 1898. Even though 
these effects were recognized early, it was only in recent 
years that tlie nature and extent of the problem of radiation 
exposure were fully realized. This realization lias produced 
increasing interest in the radiological healtii aspects of 
the use of radium on the part of liealth agencies; however, 
in 1963 the regulatory control of radium was still limited, 
and as a result: (1) there was insufficient knowledge con- 
cerning the radiological health aspects of the medical use 
of radium and (2) teclmiques and procedures for the survey 
of medically used radium had not been extensively developed 
and tested. In order to help alleviate this situation, the 
Georgia Department of Public Health, and the U.S. Public 
Health Service initiated the Georgia Radium Miinagcment Project. 

The project, a joint effort between the Radiological 
Health Service of tire Georgia Health Department and the Radio- 
active Materials Section, Division of Radiological Health, 
Public Health Service, had two objectives: to determine 
the extent of the use of radium and the extent of radiologi- 
cal health problems existing as a result of this use. The 
Project, which was developed in two phases, begun in Octo- 
ber 1963 and was completed October 1965. The first phase 
involved the survey of radium used in the liospitals of Georgia 
and was completed in December 1964. In January 1965, Phase II 
was initiated. Tliis latter phase was directed toward the use 
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of radium in private medical offices and clinics . It was com- 
pleted October 1965, Basically, the investigation concerned 
an assessment of (a) the extent and types of radium usage in 
the practice of medicine, (b) adequacy of radiation safety 
procedures and equipment employed in handling, storing and 
using radium sources, (c) leakage of radium sources, and 
(d) contamination resulting from use of radium in medicine. 



Project Planning 


The initial step in undertaking this project was to 
identify those hospitals using radium, A questionnaire 
requesting pertinent information related to radium usage 
was sent to all hospitals licensed in the State, Responses 
to tlie questionnaire showed that 24 hospitals owned or leased 
radium, and that an additional 40 allowed it to be used in 
their facility. 

A lengthy survey form was designed so that all perti- 
nent data could be recorded. As surveys were made, the form 
was revised to a more convenient checklist with a few blank 
sheets of paper for recording data. All of the data covered 
by the checklist were useful during the project. Only those 
data of general interest are included in this report. 

Since one of the objectives of the project was to deter- 
mine the extent of leaking sources in use, a leak test method 
suitable for field use was required. Investigation of the 
problem of leak testing in the field led to the development 
of a new leak test technique (y , 

Field Survey Procedures 

The survey procedure at each hospital was similar. It 
can be separated into three phases: 

1, THE APPROACH. The hospital administrator was tele- 
phoned and informed of the pending survey. He was asked who 
was responsible for the radium. That person was then contac- 
ted and a convenient time for the survey arranged. The local 
county or city health department was informed of the pending 
survey. 
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2. TEiE SURVEY. Upon arrival at the hospital ^ the sur- 
veyors explained the pui'pose o£ the survey to the hospital 
administrator and the person responsible for the radium. 

After background information was obtained and recorded, the 
monitoring portion of the survey began. 

The folloi\?ing instruments and equipment were used during 
the surveys: 

a. Portable alpha survey instrument (Eberline PAC-SG). 

b. Gamma survey instrument with a high-range capabil- 
ity (Eberline E500B) . 

c . Leak test apparatus (Jar Method) . 

d. Miscellaneous equipment (disposable gloves, plastic 
bags, forceps, masking tape, and so forth). 

Alpha-ray and gamma-ray monitoring were done concurrently 
to avoid walking into contaminated areas or improperly shielded 
storage areas. Areas, such as the floor (spot check), storage 
container, working surfaces, and applicators, were monitored 
for alpha-ray contamination. Gamma-ray readings were taken 
with special attention paid to personnel who might have been 
exposed as a result of improper radium storage. 

Handling equipment and accessories, such as forceps, 
L-block, source transport, and so forth, were observed and 
a judgment was made as to their adequacy. Frequency of radium 
usage and source transportation between storage were considered. 

A leak test completed the survey. The person who nor- 
mally handled the radium in the hospital was asked to place 
the sources in the leak test jars. This not only relieved 
the surveyors of the responsibility of handling the sources, 
but also enabled them to observe the radium handling tech- 
niques . 

Since the leak test required a 24 -hour radon collection 
period, the surveyors returned the following day to complete 
the test. (Jars were sent to some of the hospitals prior 
to the survey so that hospital personnel could place the 


sources in the jar the day before the survey* If desirable, 
the survey could be completed in 1 day.) The person respon- 
sible for the radium was verbally informed of any recommen- 
dations the surveyors thought advisable, 

3. WRITTEN REPORT. As a final part of the field survey, 
a written report was mailed to the hospital administrator. 
Copies were sent to the person responsible for the radium 
and to the appropriate local health department. 

Findings 


EXTENT OP RADIUM USE 

The surveys were limited to 24 hospitals that ovmed 
or leased radium. These hospitals ranged in size from 36 
to 1,000 beds. The frequency of radium treatments in each 
hospital was independent of its size, and varied from one 
per year to 100 per year, with a total of 898 per year in 
all 24 hospitals (table 1) . 

The amount of radium at each hospital ranged from 50 
milligrams to 440 milligrams. These inventories consisted 
of needles, tubes, cells, and plaques, (The distribution 
of sources is given in table 2.) In all, there were 787 
sources containing 3,725 milligrams of radium. Some of the 
sources were new, while others were 35 years old. If the 
actual age was unknown, it was recorded as the length of 
time the radium was in possession of the facility being 
surveyed; therefore, in some cases, the actual ages may 
be more than those shown in table 1. 

RADIUM LEAKAGE 

Eight of the 24 hospitals were found to have one or 
more leaking sources. (An arbitrary value of 1,000 counts 
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per minute alpha on the jar lid using the portable alpha 
survey instrument was assigned to define leakage.) Three 
additional hospitals had one or more sources that yielded 
count rates above background, but below the 1,000 counts 
per minute level. These sources were presumed to be either 
leaking at a low rate or were contaminated on the surface 
with radium 226. If these three facilities are included 
with the other eight, then 46 percent of the hospitals sur- 
veyed had suspect sources. This percentage is high but not 
surprising, since only five of the hospitals routinely per- 
formed leak tests. 

Persuading users to have leaking sources reencapsulated 
was often difficult because of the high cost (almost as much 
as tlie cost of new sources) and because radium companies 
are reluctant to handle sources of unknown manufacture . The 
term ’’reencapsulation^’ is a misnomer in this context. Usually, 
when sources are returned for reencapsulation, they are ex- 
changed for new ones. The radium in the old sources may be 
recovered and used in the production of new sources. Per- 
suading users to dispose of sources no longer wanted or needed 
was also a problem because there is little or no market for 
used sources. This disposal problem did not exist where 
sources were leased. If leased sources were no longer wanted, 
the user simply returned them to the leasing company. 

RADim CONTAI4INATION 

In 12 hospitals, the contamination was less than 2,000 
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disintegrations per minute per 100 cm or was found in only 
one or two small spots in the storage area. On the other 
hand, one hospital (Americus and Sumter County Hospital) was 
contaminated from the basement to the top floor (2) . Levels 

2 

ranged up to 1 million disintegrations per minute per 100 cm . 
Decontamination operations required consultation with health 



physicists and took 5 weeks. A 10 -iiiiili grain radium needle 
was broken in the x-ray department and contamination was 
spread throughout the hospital by personnel walking through 
this area. In addition to this hospital, three other hos- 
pitals required tlie services of a health physics consultant 
to decontaminate. The remaining 12 hospitals were either 
decontaminated by their personnel or the levels were con- 
sidered to be within tolerable limits . V\fhat was considered 
to be ’'tolerable" presented a problem, since no clear-cut 
limits for surface contamination exist. The amount of con- 
tamination, the size of the area contaminated, the type of 
contamination (radium 226, short-lived daughters or long- 
lived daughters) , the physical characteristics of the area 
contaminated, and the probability of transfer of the con- 
tamination were some of the criteria considered in making 
a decision as to whether decontamination V'/as necessary* In 

general, if levels were above 2,000 disintegrations per 

2 

minute alpha per 100 cm , decontamination was recommended. 

Tivo observations were made as a result of the contamina- 
tion incident at the Americus and Sumter County Hospital, 
First, a user should have someone to contact for immediate 
help in case of an emergency. Users at facilities surveyed 
following this incident were told they could contact the 
State health department, and State personnel would be sent 
to the area in question immediately. Second, the hospital 
where the incident occurred liad no contamination insurance 
(none of the hospitals surveyed did) . If the State health 
department and the Public Health Service had not aided in 
the decontamination, the hospital would have been in serious 
financial trouble. Hospital administrators of subsequent 
facilities surveyed were informed of this insurance problem. 

It was recommended they investigate the possibility of obtain- 
ing insurance that would cover the costs of decontamination 
(See Phase II - Study of Radium Contamination Insurance) . 



RADIUM STORAGE 


Inadequate radium storage resulted in gaxnma-ray levels 
above acceptable limits at eight (33 percent] of the hos- 
pitals. The acceptable exposure limits used for the surveys 
were: (a) 2 milliroentgens per hour for uncontrolled areas, 
(b) 100 milliroentgens per week for occupationally exposed 
personnel. The cashier at one of the eight hospitals was 
exposed to an estimated 1 to 2 roentgens per week from radium 
stored unshielded in a supply cabinet. 

RADIUM HANDLING TECHI'JIQUES 

Data on handling teclmiques were difficult to obtain 
since the surveyors could not observe the routine handling 
of radium; however, the users were asked to place their 
sources in the leak test jars. In this manner, the surveyors 
were able to get an impression of handling teclmiques. Mien 
the user handled the sources with his fingers or used lead 
gloves and a lead apron for protection, it was obvious that 
improved techniques were needed. Hopefully, through a dis- 
cussion of the characteristics of radium, (its high gamma- 
ray energy, for example) with the user, these improvements 
would be made. 

ACCOUNTABILITY 


Accountability of radium was a problem in most of the 
hospitals. In most instances it was difficult to find out 
who actually owned the radium or who was directly respon- 
sible for it. In general, when several people had access 
to a radium inventory and no one person was directly respon- 
sible for it, the radium had a higher probability of getting 
out of control; for example, in one hospital when the radium 



was removed from a patient at night or on a weekend, it was 
placed on a table. It stayed there until a technician repor- 
ted for work on the following weekday to clean and return 
the radium to storage. IVhile the radium was lying on the 
table, uncontrolled, several people could have received high 
gamma-ray doses from it or it could have been easily lost. 

RECOMMENDATIONS TO USERS 


Because no formal regulations covering radiation existed 
in Georgia, the surveys were conducted on a voluntary basis, 
and findings were written as recommendations rather than 
orders for compliance. Most of the users agreed to follow 
these recommendations. The degree to which the recommen- 
dations were followed will be determined through follo^p 
surveys. Some examples of the recommendations made to the 
users were: (a) leak test the radium periodically, (b) the 
use of leaded glass in L-blocks less than 1/2-inch thick, 
and the use of lead gloves and aprons be discontinued because 
these items offer little or no shielding, (c) the user and 
his employees wear film badges, and (d) radiation warning 
signs be posted around radium storage areas. It was also 
recommended that these signs list the telephone numbers of 
representatives of the State health department to be called 
in case of an emergency. 


Conclusion 

The results of the study showed that the radiological 
health practices related to the use of radium in most of the 
hospitals surveyed were below acceptable standards. Only 5 
hospitals out of the 24 surveyed had no leaking sources, had 
adequate radium storage, and were free of contamination. 
Although many improvements were needed to bring the safety 
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programs at the hospitals to an acceptable level, the users 
were generally anxious to make these improvements when the 
reasons for them were explained* The surveyors took as much 
time as was needed to explain why a problem existed and how 
to correct it. This user education approach was successful 
throughout the study, and it was planned to continue it during 
subsequent surveys. 
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PHASE II 

Project Planning 


OBJECTIVES AND PURPOSE 


The objectives of Phase II were to: 

1. Locate, identify, and survey the radium used in 
private medical offices and clinics in Georgia; 

2. Develop and test procedures and techniques for 
the survey; 

3. Obtain voluntary compliance with minimal radia- 
tion safety standards; and 

4. Develop an official report on the activities, 
findings, and conclusions. 

In order to accomplish these objectives, it was neces- 
sary to locate and identify all private medical practitioners 
in the State who own, lease, or store radium. For this reason, 
a radiation source inventory was made, 

RADIATION SOURCE INVENTORY 

Planning 

The following basic decisions were made in relation to 
the inventory: 

1 . A voluntary inventory would be made rather than 
use the registration approach since: (a) it was decided to 
avoid legal overtones in the first approach to the private 
practitioners and (b) the necessary registration regulation 
had not been promulgated by the Georgia Department of Public 
Health. 

2. All radiation sources belonging to private medical 
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practitioners would be included in the scope of the inventory 
rather than limiting it to radium only. In this way, addi- 
tional information on radiation sources could be obtained. 

The increased scope would not add significantly to the Proj- 
ect workload since all licensed pliysicians in the State would 
have to be contacted in either case. 

3. The formal sanction of the Georgia Medical Associa' 
tion would not be requested since the Medical Association is 
represented on the Georgia Radiation Control Council which 
had sanctioned the Project. 

4. The inventory form would be as brief as possible 
asking only for essential infom\ation. It was felt that 
this approach would assure the greatest response. 

The following procedures were used in the Radiation 
Source Inventoiy: 

1. A brief one-page explanatory letter to be sent to 
each physician in the State was prepared (attachment A) . 

2. A stamped, self-addressed post card inventory form 
to be completed and returned by the physician was also pre- 
pared (attachment B) , 

3. A serially ordered number was assigned to each phy- 
sician in the State. This number was recorded on a master 
list as well as on the inventory form sent to the physician. 

4. The initial letter with post card inventory form 
was mailed to licensed physicians in tlie State on January 15, 
1965. 

5. On February 16, 1965, a followup letter similar to 
the initial inventory letter (attachment C) was mailed, with 
a second copy of the inventory fonn, to physicians who had 
not responded to the initial letter. 

Table 1 shows the basic information obtained from the 
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inventory. Tlie overall response (93 percent) was far better 
than anticipated and certainly a satisfactory response for 
a voluntary program. 

It was apparent from information obtained during Phase I 
of the Project that many physicians who reported ownership or 
lease of radimn were actually reporting previously surveyed 
radium belonging to or used at hospitals. Tliese responses 
were eliminated. 

Twenty-eight physicians who did not own, lease, or store 
radium but who reported that they had previously done so were 
contacted in order to obtain additional information. Of 
these 28, it was found that nine had made a mistaj<e in com- 
pleting the card since they did not actually own, lease, or 
store radium, Thirty-six physicians who reported merely tlie 
use of radium where determination of the actual owner or 
lessee could not be made were also contacted by telephone. 
Tlirough this procedure, five additional radium owners v^/ere 
identified. Two physicians who occasionally purchase radon 
seeds were also identified. 


Tabfe 2. RaeUwr^ ok Kadon bij mccfccoi 

^pecUattf^ 


Specialty^ 

Number of 

physicians possessing 
radium or radon 

Eye, ear, nose and throat 

9 

Dermatology 

5 

Surgery 

10 

Radiology 

3 

General practice 

2 

All others 

3 

Total 

32 


^vledical specialty obtained from the roster of 
the Georgia Medical Association. 



Tlie final radium and radon inventory determined that 
28 physicians permanently maintained radium supplies, one 
leased radium on a "per case" basis, and three occasionally 
purchased radon seeds . Ovmership or lease of radium by 
medical specialty of physician is sho\vn in table 2. Sur- 
geons were the predominant possessors of radium in private 
practice followed by eye, ear, nose and throat specialists. 

The inventory technique was successful and the total 
response was greater than expected. The simple inventory 
approach using a brief post card type form proved to be 
very effective. 

Data processing was not used during the inventory. Al- 
though it might have saved labor and time in data tabulation 
and analysis, its use would have meant an unacceptable delay 
in initiating the inventory because of the preparation that 
would have been required. 

The inventory fonn proved to have several shortcomings; 
for example, physicians may report the same radiation source 
if it is jointly a\med or leased. A place on the form for 
indicating joint omership would have been desirable. 

If a physician checks "use" under question number 2 on 
the form, there is no place for him to indicate whose radium 
is used and where it is used. Since the purpose of including 
the word "use" in question 2 was to help locate radium that 
may not have been otherwise reported, the physician who 
reported radium "use" had to be contacted and the necessary 
information obtained. 

There is just so mudi infoimation that can be obtained 
by using a post card size form and the original thinking 
was to keep the form as brief as possible; therefore, clari- 
fication of information had to await further contact, eitlier 
through correspondence, a telephone call or a personal visit. 



At least the information obtained from the inventory indi- 
cated who should be contacted and how they may be contacted. 

Radiation Survey Forms 

During Phase I of the Georgia Radium Management Project, 
a radium survey fom was developed and used. The form was 
15 pages long and it was soon realized that it was unwieldy 
and difficult to use. At the end of Phase I, the project 
surveyor developed a simple cliecklist to i^eplace the radium 
survey form. 

As an alternative approach, a survey form was developed 
to be used in combination with a diecklist. The ’’cliecklist^'’ 
indicated on one page most of the information to be obtained 
during the radium survey. The "survey form" provided spe- 
cific spaces to record the information obtained. It was 
made as brief as possible tlirougli elimination of information 
of doubtful value and the maximum use of the available space 
on each page. 

Both these approadies were tested during the initial 
stages of the field portion of Phase II, After 12 field 
surveys, the combination "diecklist” and "survey form" was 
selected for use during the remainder of the project. A 
completed copy witli identifying names removed is shown 
on attachment D, 

Tlie following is an explanation of the radium "survey 
form" and "checklist" selected for Phase II: 

1, The survey form is divided into nine major sections. 

" Identification and general informa- 
tion. 

b. Radiation Safety - Questions on personnel 
monitoring, medical examinations, radiation instruments and 
radiation exposure control when the radium is in use. 

c. Source Description - All available information 
on the facility's radium sources. 



d. Source Security - Questions related to mea- 
sures taken to prevent loss or unauthorized removal of 
radiation sources , 

Source Storage ^ Relates to the source stor- 
age area and radium storage vault or container. It also 
includes questions concerning v/araing signs and posted 
emergency instructions. 

f. Source Preparation and Transportation - All 
questions concerning the handling, preparation, and trans- 
portation of the sources. 

g. Area Survey - Tables for recording the results 
of the radioactive contamination survey and the gamma expo- 
sure level survey that are a normal part of a radium survey. 
The use of a table saves time in recording data, 

h. Leak Test Data - Results of leak tests per- 
formed during tlie survey. 

S^^Gteh " A sketch of the radium storage 
area, preparation area, and surroundings is made in the 
space provided. Numbers identifying the location of con- 
tamination and gamma exposure measurements recorded under 
"Area Survey" are recorded on the sketcla. 

2 , A blank space is provided on the form for recording 
the information called for by the cliecklist. Tliose blank 
spaces are numbered and lettered exactly as the requested 
information on the diecklist is numbered and lettered. 

3. If more space for recording survey information is 
needed, the backs of the survey form pages provide ample 
space . 


Field Survey Procedures 

RADIUM FIELD SURVEY 

The procedures for performing radium field surveys were 
essentially the same as those used during Phase I, The sur- 



vey was made by a two-man survey team. It was found that a 
two-man team could perform the survey quickly and smoothly 
with a minimum of inconvenience to the physician. 

Tlie survey was conducted on a voluntary basis since 
regulations had not yet been promulgated under the Georgia 
Radiation Control Act (Cliapter 88-13 of the Georgia Health 
Code) , 

The following is a brief description of the survey pro- 
cedures used: 

1. A physician whose office was to be surveyed was 
contacted by telephone and an appointment was made. The 
physician was told why the State was making the survey, given 
a brief description of the survey, told about how long the 
survey would take, and how long his radium would be out of 
use. Efforts were made to arrange appointments and work 
scliedules so tlie physician would have the least possible 
inconvenience , 

2. Upon arrival at the physician's office, a second 
explanation for the survey was given to the physician. If 
he was interested and responsive, the physical hazards 
associated with radium use were discussed in more detail 
and any questions he might have were answered. Special 
care was also taken to point out the advantages of insurance 
coverage for radioactive contamination. 

3. The survey team then interviewed the physician 
while completing pages 2 and 3 of the Radium Survey Form. 

The survey questions were asked by one team member only in 
order to preserve continuity of questioning. At the conclu- 
sion of the interview, the otlier team member was given the 
opportunity to ask questions or clear up any doubts he might 
have. 

4. After completing the interview, the survey team 
conducted a radiation survey of the facility. While one 
survey team member made a sketch of the radium storage and 
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the surrounding area, the other set up the survey instruments 
and proceeded to complete tliose portions of the survey form 
related to source storage, preparation, and transportation* 
Frequently a nurse or an assistant to the physician was able 
to assist the surveyors during this phase of the survey and 
there was no need to further occupy tlie physician’s time. 

5. One team member made the area survey measurements, 
which included alpha contamination measurements as well as 
gamma exposure level measurements , while the other recorded 
the readings on the survey form. Area survey measurements 
were made with an Eberline PAC-3G and an Eberline E-500B. 
Backup instruments were always taken on eadi survey as well 
as extra batteries and counting gas. A personnel monitoring 
device, which emits an audible signal, was also found to be 
quite useful since unsuspected radiation fields were occa- 
sionally encountered. 

6, Following the area survey measurements, the radium 
sources were leak tested using the jar test method, Tlie sur- 
veyors had originally intended to have the physician or aii 
assistant load and unload the leak test jars in order to 
avoid any possible legal consequences resulting from the sur- 
vey personnel handling the sources; however, they decided to 
handle the sources themselves when performing leak tests 

for the following reasons : 

a. Difficulty was often encountered in getting 
someone at the facility to load and unload the leak test 
jars, and 

b. It was desirable to determine radiation expo- 
sure data for personnel using the jar leak test method, and 
it was much easier to do this if the surveyors performed 
the leak test. 

Wlien space and shielding permitted, eacli source was leak 
tested individually. Lead bricks were routinely carried 
along on eadi survey to provide additional shielding. Wlien 
lealcage was found, the source was resealed in its respective 
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jar to prevent the spread of contaiiiination aricl 
returned to storage. This also allowed 
fication; however, resealing the sources j 

made it necessary for the State to loan lo^cl 
facility in order to accomplish safe stox^eLge , 

At times, the physician's total radium 
be individually leak tested because of tHe 
viding adequate shielding for all the leaJc ^ 

that would be required. Leak testing of 
necessary. IVhen subgroup leakage was inciioa.-to<3 ^ 
of that group were then individually leak 
determine the actual leaker or leakers. Sticli ^ P 
not followed, however, if it was felt that: 
testing of the group of sources in question 
hazardous because of high leakage rates. 

7. Photodocumentation vms an integiml 
survey. A Polaroid camera was used to photiogiTcXpli 
area and other areas of interest at the conclnsAo 
testing, after prior approval had been obtained -E 
physician, 

8. At the completion of the survey, t:ho stj 
then talked to the physician again to sumnmxrizie b 
survey findings and to discuss the correcti-ort oC 
ciencies or hazardous conditions found. 

RADIUM FIELD SURVEY REPORTING 

Two types of reports were made afteir enolr irn 

1. Report to the File Tliis repoirt: , in mix 
is divided into the same subheadings as t:lxo Radio 
Form. Its purpose is to record, as fully aixcl wit: 
detail as possible, all information obtaixiocl and 
tions made during the radium survey. A na-ir x'^t^ivo 
made, rather than merely completing the snrrvox Eo 
reasons stated belo^^^: 
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a. A comprehensive narrative survey report pro- 
vides further assurance that all significant infoniiation 
will be recorded. 

b. It presents the survey findings in a more 
readable manner than a survey form. 

c. It gives an individual who might have an occa- 
sion to review the report, but who did not perform the survey, 
a better "feel" for the facility tlian a completed survey 
form alone. 

A copy of this report for a typical survey is shorn on 
attachment E. 

2. Report to the Facility Surveyed - The physician 
responsible for the facility was sent a written report cover- 
ing the results of the radium survey. This report included 
recommendations for correcting major deficiencies found. 

The pliilosopiiy of correcting only major deficiencies, adopted 
during Phase I of the Project, was continued during Phase II. 

A copy of a typical report to a private physician is shown 
on attacliment E. 


Findings 


SUR'.EYS 

Radium belonging to 25 private physiciajis was surveyed 
during the Georgia Radiiun Management Project (table 3) . 
Twenty- four surveys were made during Phase II and one survey 
was made, at request, during Phase I. 

Althougli Phase II was devoted to the survey of radium 
in private medical offices , it was necessary to make surveys 
of three liospitais during this phase (table 3) . One of 
these was a resurvey of a hospital previously surveyed during 
Phase I . Tlic other two hospitals surveyed were hospitals 
whidi, for various reasons, could not be surveyed during 
Phase I. 
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Ta6& 3. CompleJ:Q,d Jiadium 6uAvzij6 



Phase I 

Phase II 

Survey 

Hospitals 

Private 

physicians 

Hospitals 

Private 
piiysi clans 

Regular 

22 

1 


24 

Otlier 

0 



*^2 


^Retired, 

°Radiuin not used, 

^One retired and one deceased. 


Eight radium facilities were not surveyed or were incom- 
pletely surveyed for the reasons stated below: 

1. Three physicians who leased radium on a long-term 
basis were returning their radium to the company, 

2. The radium of a hospital radiology group was only 
partially surveyed because a new radium storage facility was 
under construction, and the State chose to defer the com- 
pletion of the survey. 

3. One private physician wlio leases radium on a per 
case basis and uses it only at a hospital was not surveyed 
because he leases it infrequently, 

4. Tliree private physicians who purcliase radon seeds 
to be used at hospitals were not surveyed because they do so 
only occasionally. 

GENERAL FINDINGS 

U^gA Attitudz and PAogAm Acceptance. 

One of the most important aspects of any radium control 
program is the attitude toward the program assumed by those 
who possess and use radium sources. The survey personnel 
made it a point to avoid the connotation of govenmental 
control both in the initial and subsequent contacts witli the 
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user. The approadi to the user was as follows: "The State 
is providing you with a valuable service that will determine 
(1) wliether your radium storage container is adequate to 
assure the safety of yourself and your staff and (2) whether 
your radium sources are leaking radium and/or radon gas 
whidi could also be dangerous to you and your staff." 

Using this approach, the surveyors were able to gain 
entrance to every radium facility to be surveyed. In only 
one instance was any initial difficulty encountered. IVhen 
it existed, initial indifference and, in a few instances, 
slight suspicion or hostility was overcome before the end 
of the survey. 

Personal contact with each radium user, whidi provided 
the opportunity to explain the State's radiological health 
program and to indicate the hazards associated witli the medi- 
cal use of radium, was undoubtedly one of the more important 
and beneficial aspects of the Georgia Radium Management Proj- 
ect. 

RadiatLan Q/Ue^yUcUlon and VccUyUng 

The amount of radiation safety orientation and training 
of personnel using radium will largely determine the quality 
of radiation liygiene practiced in the facility; however, the 
radiation safety orientation and training of the user and 
his staff is perhaps the most difficult factor to ascertain 
during a radium survey. 

'Die physicians seemed to have very limited knowledge of 
radiation safety and the hazards of using sealed radium 
sources. This was especially true of shielding requirements 
and leakage from sealed radium sources. One physician, for 
exajiiple, was using as a radium transport device a small 
1/16-incli (wall thickness) lead box whidi he carried in his 
hand. Another physician was unaware that his radium needles 
contained radium in powder form. He had been using a needle 



thdt had been, accidently cut open several years ago. The 
occurrence of these and the other hazardous situations could 
be prevented if users were better informed of the physical 
and dieinical properties of radium and the construction of 
radiujii sources. 

Some physicians surveyed during Phase 11 showed little 
apparent apprehension over needlessly exposing their patients 
and members of the public to radiation fields. It was the 
rule rather than the exception that patients receiving derma- 
tological treatments with radium were either asked to wait 
in tlie patient waiting room during such treatments or were 
allowed to leave the office and go home. Tlie authors observed 
a patient sitting in a waiting room while being treated witlx 
50 milligrams of radium needles taped to her face. TJiere 
were at least six other people in the room. The distance 
from the patient to the nearest individual was approximately 
18 inches, Hie calculated exposure at this distance is 
200 inR during a 1-hour period. The use of a 10 “milligram 
radium plaque would result in an exposure of 40 mR per hour 
under tiiese same conditions. 

Hiese findings indicate the physician lack of knowl“ 
edge of radiation safety principles; therefore > the user 
education aspects alone will justify the time and effort 
expended on a radium survey, 

In most instances, it was found that the physician 
handles the radium and his nurse or assistant has very 
little actual contact with it. A few physicians, however, 
allow their nurse or assistant to remove radium from patients 
at the end of the treatment period. 

If the physician has little knowledge of radiation 
safety, he cannot be expected to impart such knowledge to 
his assistants. In only one instance was a knowledgeable 
assistant found. This person acted as the source custodian 
and performed all source preparation operations. 



Radioacittve, Contaminatton lyysu/tancd 

Numerous and costly incidents involving extensive radio 
active contamination have occurred in radium facilities. No 
facility surveyed during Phase II carried specific radio- 
active contamination insurance. Many physicians thouglit 
that they were covered by their professional liability insur 
ance. The surveyors were initially lacking in sufficient 
knowledge of this aspect of the insurance field to give 
radium users useful information and advice regarding radio- 
active contamination insurance. Efforts to obtain infonna- 
tion from local insurance agencies were unsuccessful, since 
the local agencies also had little knowledge of the subject. 
As a result, the Georgia Department of Public Health con- 
tacted the liome office of major insurance companies and 
obtained the information (sec Study of Radium Contamination 
Insurance) . 

?/uoK Radcm Jnf^omeution 

Physicians who reported prior ownership or lease of 
radium on the radiation source inventory card were contacted 
to obtain the following information: 

1, Date of radium acquisition. 

2, Date of radium disposal. 

3, Type of sources possessed, 

4, Type of radium possession (per case lease, long- 

term lease, or omed) . 

5, Disposal of radium, if owned. 

This information is given in table 4. 

Most of the physicians who ]iave terminated tlieir radiiun 
possession have done so in the last 15 years (table 4). 

Tills was during the period when the rate of acquisition of 
radium by private physicians was decreasing. This seems to 
indicate that the use of radium by private physicians is 
declining. A specific decrease in the use of nasopharyngeal 
applicators was noted. Seven physicians leasing nasopharyn- 
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geal applicators have terminated their leases, and most of 
these were terminated in the last 10 years. The field sur- 
veys also indicated a definite decline in the nasopharyngeal 
use of radium. 

lYidldnYvU 

Although the detailed collection of radium incident 
information was not considered to be within the scope of the 
survey, the surveyors did make an effort to determine whetlier 
incidents had occurred at each installation surveyed. In 
general, there was not time to pursue in detail eadi repor- 
ted incident, A total of seven radium losses, one theft, 
and one source rupture was identified. One radium loss was 
discovered during the survey of a radium facility. WJien the 
radiologist looked for a capsule containing several 3.3-milli- 
gram cells, he failed to find it and did not recall having 
actually seen it for the past 6 or 7 years. A thorough 
seardi of the storage area and trash system was made, but 
the sources could not be located. This points out the need 
for adequate source accountability procedures so that radium 
losses may be promptly discovered, and efforts to find lost 
radium may be initiated without delay. There was also an 
obvious need for improvement in radium use and handling pro- 
cedures in order to prevent such losses from occurring. 

SPECIFIC FINDINGS 

RacLiuin T/iecitmant Vata 

Table 5 shows the types and number of radium treatments 
provided by the 25 private physicians surveyed in Georgia, 
as well as the number of physicians providing each type of 
treatment. 

Dermatological treatments were provided by 18 of the 
25 private practitioners using radium. The number of these 
treatments was estimated to be approximately 1,300 per year, 
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The reason for the uncertainty of the treatment frequency 
data is tlnat only tlie total number of treatments were deter- 
mined for an installation, including those providing more 
than one type of treatment. 


TabZe 5. Radlutrt tijpz and 

{^fizquizndy 


Type of 
treatment 

Physicians 

providing 

1 

Total number 
provided 
(per year) 

Nasopharyngeal 

: 1 

6 

44 

Eye 

1 


Dermatological 

18 

a 

1,300 

Interstitial 

2 


Gynecological 

10 

^700 


^Estimated, 


Although the exact nioTtber of dermatological treatments 
was not obtained, the number of dermatological treatments 
provided was a majority of the total. This fact is counter 
to the widespread opinion that the dermatological use of 
radium is a thing of the past. 

Figure 1 shows the approximate dermatological treatment 
frequency distribution for dermatologists and nondermatolo- 
gists (mostly surgeons) . Eighteen physicians provided derma- 
tological treatments, although only five were dermatologists* 
Of these 18 physicians only nine possessed plaques (table 6) * 
More than one-half of the dermatological treatments were pro- 
vided by 10 physicians. Radium needles and tubes taped 
directly to the skin of the patient were used. 

The hospitals surveyed during Phase I and II provide a 
total of 900 treatments per year. It is therefore apparent 
that private practitioners provide more than twice this num- 
ber of radium treatments. This is an unexpected finding, 
and indicates that perhaps radium survey priority should be 
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Given to the survey of the radium possessed and used by pri- 
vate physicians rather than hospitals. 
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450 


Figure 1» Dermatological treatment frequency distri- 
bution 


o(i OtkoA Radtoactivd Mcut2/Ual 
Four of the private physicians surveyed had AEG licenses. 
Tivo other physicians used thorium-X occasionally for derma- 
tological applications. Only one of the facilities surveyed 
had AEG licensed radioactive material of such hazard to 
justify frequent AEG inspections. This facility was judged 
to liave the best radiation safety prograin of any facility 
surveyed during Phase II. 

U4e o{i Rodim 0uM>'idd the facAUXy 

Of the 25 physicians surveyed, 10 used tlieir radium not 
only at their own office but at one or more local hospitals 
as well. The fact that a physician^ s radium is used at one 
or more hospitals in addition to his own office will compli- 
cate a health agency efforts to promote and obtain the 
safe use of radium, since the hospital and its employees 
would not be under the control of the physician. On the 






Other hand, the hospital administration might be able to cor- 
rect hazardous situations related to a physician's radiiun 
where the physician might not be inclined to do so; for ex- 
ample, it was discovered during a radium survey that a phy- 
sician routinely stored his radium at a hospital « The storage 
location was not marked, nor was it a good one. It was 
found that the radium had contaiiiinated the storage area. 
Through the efforts of the administrator, a better storage 
location was obtained. 

RacUatcon Sa^e^ty Pan^ng Patldnt 

Only 10 physicians isolated patients undergoing radium 
treatment. Patient isolation in this instance means placing 
a patient in a separate, unoccupied room so that the nearest 
approach to the patient can be controlled. Patient isola- 
tion information could not be accurately determined for 
seven pliysicians; however, based on the previous experience 
of the surveyors, it is probable that most of these physicians 
did not ali^ays isolate their patients. Patient isolation 
in a hospital was mostly determined by the patient's ability 
to pay for a private or semi-private room, Qiarity cases 
were usually placed in the wards. It was also found that 
special tags or radiation warning signs were never placed on 
or near hospitalized patients receiving radium treatment. 

Dermatological treatments were given at the physician's 
office if the patients were ambulatory. Gynecological appli- 
cations were always made in hospitals, DermatoJogy patients 
were either kept in a separate room, asked to wait in the 
waiting room, or allowed to leave the physician's office, 
depending on the available space, patient load, and the phy- 
sician's attitude. Most commonly, the patient was told to 
wait in the waiting room or to go home and return at the time 
the radium was to be removed. 

Having a patient wait in a waiting room and needlessly 
exposing other patients is undesirable from a radiation 
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safety standpoint. If a patient undergoing radiujii treatment 
IS allowed to leave the physician’s office, the radium js no 
longer under they physician’s control. This is an even more 
hazardous situation. Physicians who made a practice of this 
reported losses and tlieft of their radium as a direct result. 
Sudi occurrences did not cause tliem to discontinue tlie prac- 
tice. 

Nurses or other attendants were only required for hos- 
pitalized patients receiving radium treatments. Only 10 
physicians provided radium treatments that required hospital- 
ization of the patient. Of these, only one made an effort 
to assure that the nurses attending his patients were prop- 
erly informed concerning the radiation hazard involved. In 
no case did the physician or hospital provide the nurse- 
attendants with radiation exposure monitoring devices. 

Radlcution MoyuXo^Ung 

Only one of tlie physicians who were surveyed possessed 
a radiation survey meter. T \>}0 others provided personnel 
monitoring devices (film badges) for themselves and their 
employees. Few physicians surveyed liad any idea of the 
radiation levels to which they and their employees were 
being exposed. 

RacUui)] SouACLd Veuta 

The number and activity of the various tyi)es of radiiun 
sources possessed by the physicians and the medical special- 
ly of eadi pliysician are shown in table 6. A total of 164 
sources possessed by private medical practitioners were sur- 
veyed. Of the radium possessed by private pliysicians, 

530 milligrams (33 percent) were in tlte form of regular 
needles, 81 milligrams (5 percent) in tlie form of low-content 
needles, 500 milligrams (32 percent) in the form of tubes, 

175 milligrams (11 percent in the form of plaques, and 300 
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inilligrajiis (19 percent) in the form of nasopharyngeal appli- 
cators, making a total of 1,586 inilligrajiis of activity. 

Table 6 also indicates the age of the sources used in 
private medical practice. Only the minimum age could be 
determined in the case of leased sources and certain other 
sources purchased directly from other physicians. Tlie num- 
ber of physicians o\ming or leasing radium is shoim in 
table 6. IVlien problems of source leakage were encountered, 
it was mucli easier to correct the situation if the physician 
leased his radium. If he owned the radium it was mucli more 
difficult. Many physicians who own radium have lost or mis- 
placed their source purity certificates. It is also expen- 
sive to reencapsulate or excliange radium sources, and most 
physicians hesitate to bear sucli expense, 

Tlie number of radium sources in eadi age range and the 
number of physicians with sources in eacli age range are 
sho\\n in table 7, Excluding sources of unknown age, there 
were 126 radium sources (88 percent) over 10 years of age 
and 60 (42 percent) over 20 years of age. The average age 
was 19 years, excluding sources of uiiknown age. 


Tabfc 7. Radium ^ou/tce. age ciUt/Ubution 


Minimum radium 
source age 
(years) 

Number 

of 

sources 

Physicians 

possessing 

radium 

Unknovsrn^ 

20 

3 

Less than 10 

18 

4 

10 to 20 

66 

11 

20 to 30 

42 

7 

30 to 40 

11 

4 

Greater than 40 

7 

3 


^All sources of unknown age were 
knom to have been more than 10 years old. 


337-OB5 O - 0f> - 7 
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Radium SouAce StcuAitij and AacouifitabAMXy 

Radium facilities meeting at least one of the following 
conditions were judged by the surveyors to not require the 
assignment of a source custodian and the keeping of records 
for the issuance and receipt of radium sources : 

1, Only one physician uses the radium and he removes 
and returns it to storage. 

2. The patient is treated only in the office. 

Using these criteria, 18 facilities (72 percent) were 

judged not to require a source custodian and the keeping 
of source use records. Of the remaining 7, only 2 assigned 
an official source custodian and kept proper source records; 
however, tiie user was always advised of the desirability of 
maintaining source usage records. 

In addition to the need for adequate accountability pro- 
cedures, radium sources should be protected from unauthorized 
removal. Of the private physicians surveyed, 11 did not pro- 
vide a lock on their radium storage container and/or storage 
room door. 

Radium StoKagz Vata 

Only one facility had more than one radium storage loca- 
tion, Tlie radium storage area of each facility was also 
used for puiposes otlier than radium storage. Tlie radium 
was either stored in a general storage closet, in an office, 
in a treatment and examination room, or in an x-ray room, 

In one instance, a basement area was used for storage. 

Only one physician had placed a radiation or radium 
warning sign on the storage room door, while only two placed 
such signs on their radium storage container. None had 
posted any type of emergency instructions related to their 
radium. Lack of warning signs was usually corrected by the 
surveyors on tlie spot. In a few cases the physician balked 
at having a warning sign posted and claimed it would frighten 
his employees. 
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'^^\e storage containers used can be broken down into four 
basic types. Bach type ajid number of physicians using a 
specific type is given in table 8. Most of the physicians 
kept their radium in the lead container in whidi it was 
originally shipped to them by the radium supplier. 


Tabto. S. RadiLun aontciLnQJL type^ 


Storage container type 


Number 


Special radium safe 

Small lead container 

Lead container in commercial office safe 
Commercial office safe only 


2 

17 

5 

1 


The average total lead equivalent shielding of the 
radium storage containers was 1.48 indies based on 23 facil- 
ities. Table 9 is an attempt to demonstrate effectiveness 
of the attenuation provided by llie storage containers sur- 
veyed. It shows the distribution of the distances from the 
center of the storage container to the 2.5 mR/hour isodose 
line. 


Tabtt 9 . RadtLun contcUneA 


Distance from center of storage 
container to 2.5 mR/hr isodose line 
(feet) 

Percent of 

1 facilities 
(percent) 

Less than 2 

17 

2 to 4 

35 

4 to 6 

13 

6 to 8 

13 

8 to 12 

22 


RacUutn SoLUice PK^pcUicuUon 

Extensive source preparation (loading and unloading 
applicators, and so forth) was required in only nine of the 
25 facilities surveyed. Of these nine, only two had lead 
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L-blocks or other shielding devices . Tlie handling equipment 
used ranged fi'oin short tweezers to lead vises. Table 10 
sliows the nunber of physicians with adequate handling equip- 
ment, inadequate handling equipment, and handling equipment 
of questionable adequacy. Judgments as to equipment adequacy 
are simply value judgments of the surveyors. 


Table. 10, RacLLun] kandting equipment 
ade^quacy 


Equipment adequacy 

Number 

of 

facilities 

Adequate 

14 

Questionable 

4 

Inadequate 

5 

Not completely determined 

2 


Sou/icz TAan6poAX VevdceA 

Table 11 shows the use of radium transport devices. 
Although no attempt was made to detennine the radiation 
exposure of personnel while transporting radium sources, 
the contact surface dose rate of the transport devices used 
ranged from hundreds of milliroentgens per hour to several 
roentgens per hour. 


Tabfe /?, RacUuni Ptatupo/U 


Type 

Number 

of 

Facilities 

Hand carrier 

2 

Transport cart 

2 

Storage container 

10 

Other 

1 

Not required 

10 



Sou/iC-d Sta/UU-zcLtion 

Radium source sterilization methods employed by radium 
users were investigated [table 12). Heat sterilization 
methods were used by only three physicians. Most physicians 
cold sterilized their radium and radium applicators with 
zephiran solution, or else they did not sterilize the sources 
at all. 


Tabtd 12. Radtm 




Sterilization technique 

Number of 
physicians 
using 
method 

Cold (zephiran, alcohol, etc.) 

P 

Heat (autoclave) 

Sources never sterilized 

10 

Unknown 

1 


^"fwo of these sterilize loaded radium 
applicators with heat, but cold sterilize 
individual radium sources. 


A^ea RacUcuUon Su/cvdy VcUa 

Alpha contajnination measurements were made in and 
around the radium storage area (table 13) . For purposes of 
comparison, the areas in which alpha contamination measure- 
ments were made are broken dom into seven categories. Only 
the maximum reading obtained in each location category has 
been recorded, Tlie maximum radium source leakage found at 
each radium facility is given in order to compare source 
leakage with alpha contamination. 

Table 14 summarizes the leakage versus contamination 
data. Leakage was found in some instances in whidi contami- 
nation was not found. The reverse of this was sometimes 
true. Contamination was found in all cases of source leakage 
above 250 counts per minute alpha on the leak test jar lid , 
and source leakage wad detected in all cases of contamina- 



TahZz 15, Alpha, coivtmimtion 
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tion above 1,000 counts per minute alpha « T\\e data indicated* 
that contamination readings greater than 1,000 counts per 
minute are indicative of significant source leakage (assimiing 
1,000 counts per minute on the leak test jar lid to be sig- 
nificant), but source leakage below this amount is not 
always indicated by the evidence of measurable contamina- 
tion. 


Table. 14. VacLtity conlanUndtcon veMui 

leakage. 



Number 


Contamination 

of 

Leaking 

survey results 

facilities 

sources 

(percent) 

Found 

19 

68 

Not found 

6 

33 


Gamma dose rate measuiements were also obtained in and 
around the radium storage area. Measurements were made on 
tlie surface of the storage container and at or near occupied 
areas. If a wall separated the storage room from an occu' 
pied room, the highest dose rate on tlie surface of the near 
wall was also obtained. 

Table 15 presents the results of an evaluation of per- 
sonnel radiation exposure during the time in which the radium 
sources were in their normal storage location. It should be 
stressed that this is only an attempt to estimate radiation 
exposure using the gamma dose rate measurements and occu- 
pancy factor estimates made at each facility. No attempt 
has been made to estimate the radiation exposure of indi- 
viduals while actually handling and using radium. 

In making exposure estimates, it was assumed that a 
physician spent 40 hours a week in his private practice and 
tliat one-half of tliis time was spent at his desk. It was 
also assumed that the remainder of his time was equally 
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divided between his examination and treatment rooms. Secre 
taries or clerks were assumed to spend 100 percent o£ their 
time at their desks. Assistant medical personnel (nurses, 
and so forth) were assumed to divide their time equally 
betv^/ee^ the physician *s examination and treatment rooms and 
whatever clerical duties were assigned. The exposure level 
in a room was taken as the exposure calculated if they had 
not been specifically measured. 


Tabte 15. Gowinci radiatcon cxpo-itiAe 


Facility 

nuciber 

Source 
shielding 
(inches- lead) 

Source to 

2.5 niR/hr 
isodose line 

2.0 mR/hr in 
uncontrolled 
area 

Number of 
occupational 
exposures of 
25 to 99 mR/wk 

■' 

Number of 
occupational 
exposures of 
>100 mR/wk 

i 

0.75 

7.0 


1 C32 mR/wfc) 


2 

3.00 

4.0 




3 

1.7S 

3.8 




4 

0.50 

8.5 

yes 

1 C36 mR/wk) 

1 (160 mR/wk) 

5 

0,50*1.25 

8.5 

yes 

1 C60 mR/wk) 

1 (140 mR/wk) 

6 

2.00 

3.2 




7 

0.33 

8.7 




S 

2.0D 

3.2 


1 C55 mR/wk) 


9 

0.50-0.75 1 

10.0-12.0 


3 C40 mR/wk) 

1 (180 mR/wk) 





1 CSO mR/wk) 


10 

3.00 

1.8 




i 

1.00 

2.7 




12 

2.00 

3.2 




U 

1.50 

6.3 

' yes 

1 C40 mR/wk) 

1 (120 mR/wk) 

14 

2.00 

5.2 



1 (100 mR/wk) 

15 

0.50 

12.0 

yes 


2 (190 mR/wk) 

16 

17 

1 2.00 
0.75 

6.5 

5.1 

yes 


1 (180 mR/wk) 

18 

! Ca) 





19 

2.50 

2.3 

yes 



20 

1.00 

1.8 




21 

3.00 

1,8 




22 

(a) 





23 

1,00 

1.8 




24 

0.75 

5.6 




25 

1.00 

2.7 




TOTALS 

Facilities 

e C26%) 

6 C26%) 

7 (30%) 

av- 



Individuals^ 

- 

10 (IIS) 

8 (9%) 


^Inconplete infomation. 


^There vas a total of approxijiiately 90 occupationally exposed individuals in 
the private offices surveyed. 
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Also included in table IS is an estimate of the number 
of facilities in which the 2.0 mR/hour isodose line extends 
beyond the confines of the user's control, 'fhis information 
has been included in order to show the number of facilities 
that would be in nonconpliance with AEG regulations regarding 
permissible external exposure levels outside of restricted 
areas if, rather than radium, the radioactive material were 
an AEG licensed radioisotope. 

Table 15 shows a positive correlation between the prob- 
ability of an overexposure occurring in an installation and 
the distance from the installation’s radium supply to the 
2.5 mR/hour isodose line. An exposure rate of 2,5 mR/hour 
was chosen for comparison since it is the exposure rate that 
would result in an exposure of 5 R per year, if a person 
were continuously exposed to it for 40 hours a week. 

RadLm SouXdt Luakaqz Vata 

The results of radium source leak testing are shown in 
table 16. While 68 percent of the sources individually leak 
tested had no detectable leakage, 18 percent had leakage 
rates of more than 100,000 counts per minute on the leak 
test jar lid. If plaques are excluded from the data, 8 per- 
cent of the remaining sources show leakage of more than 
100,000 counts per minute on the leak test jar lid. Tliere 
is essentially no change in the data at leakage rates below 
100,000 if plaques are excluded. 

No detectable source leakage was found in 40 percent of 
the facilities, while 40 percent had sources with leakage of 
more than 100,000 counts per minute on the leak test jar lid. 
Although 8 percent of the sources individually leak tested 
gave jar lid count rates of between 1,000 and 100,000 counts 
per minute, there were no facilities with maximum source 
leakage in this range. A possible explanation for this 
might be that sources displaying apparent source leakage in 
tlie range of 1,000 to 100,000 counts per minute on the leak 



48 


test ]ar iid were actually surface contaminated with radium 
resulting from contact witli at least one actual leaking 
source » 


Tablz 16. Radlm ^ou/idz tdoizagd^ 


Source leakage range 
(cpm alpha) 

■ 

Nujiiber 

of 

sources 

Percent 

of 

sources 

Less than 100 

87 

68 

100 to 1,000 

8 

6 

1,000 to 10,000 

8 

b 

10,000 to 100,000 

, 2 

2 

Greater than 100,000 

23 

18 


^irty “Six sources that could not 
be individually leak tested are excluded. 


If plaques are excluded from the data, then 33 percent 
of the facilities had maximum source leakage of more than 
100,000 counts per minute on the leak test jar lid. 

The age distribution of sources with apparent leakage 
is shown in figure 2. The tendency of older sources to leak 
more frequently is clearly demonstrated. Figure 2 may show 
the effect of source aging on lealcage probability, or it may 
show a progressive improvement in source encapsulation lech- 
niques . 

Table 17 compares the various types of sources witli 
respect to their tendency to lealc. Low- intensity needles, 
higli- intensity needles, and tubes tended to losk with equal 
frequency. Plaques leaked more frequently than any other 
type of source, with 78 percent leaking grossly. Of the 
t\^/o nasopharyngeal applicators found leaking, one had been 
subjected to unusual stresses. A handle had been welded 
or soldered to the source; therefore the applicator may 
have been damaged. 
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Including Plaque Data 



0-10 11-20 21-30 >30 Unknown 

>10 

Age of Sources (years) 


Figure 2, Leakage versus source age 


Table, 17. Radim AouAce leakage vcaaua aooacc typ 2 . 



Sources leaking 
greater tlian 

100 cpm 

Sources leaking 
greater than 
100,000 cpm 

Type of radium source 

Number 

Percent 

Number 

Percent 

Low- int ens i ty needles 

6 

30 

2 

10 

High- intensity needles 

11 

17 

4 

6 

Tubes 

6 

29 

1 

5 

Plaques 

16 

89 

14 

78 

Nasopharyngeal 

applicators 

2 

33 

2 

33 


^Sources for which individual le^age rates were not 
determined because of group leak testing have not been 
counted in determinations of percentage leakage. 
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ITie probability of a source developing a leak my in- 
crease with the total usage of the source, since use would 
subject it to stresses and hazards. 

To test this hypothesis, the number of sources leaJ^ing 
at each facility was compared with the radium treatment fre- 
quency and the estimated total number of times a source had 
been used. Tlie total number of times a source had been used 
was roughly estimated by assuming the stated treatment fre- 
quency never varied, dividing this treatment frequency by 
the nimiber of sources, and multiplying by the number of years 
the sources had been in use. No apparent correlation between 
leakage and source usage was seen using this method. 

Supplemental Studies 

HiiDIATIOn EtPOGURE OF RADIUM SURVEY PERSONNEL 


;\s Pliase II developed, it became apparent that the radi- 
ation exposure of the project surveyors should be thorougiily 
evaluated. Tlieir liealth and safety were of concern, and 
from a research standpoint the opportunity vvras available to 
detennine tlie radiation levels to which radium survey per- 
sonnel would be exposed. 

Tliree dosimetry methods were used; film badges, pocket 
dosimeters, and thermoluminescent dosimeters (TLD) . Unfor- 
tunately , the use of tliese dosimetry techniques was not 
initiated simultaneously, 

FcCm Bodge 

Tlu-ougliout the course of Phase II, film badges were 
worn by sui-vey personnel. One surveyor wore tvo badges (two 
different film badge companies) and the other wore only one 
badge, ^]^e accuracy of the badges worn was tested on two 
separate occasions by exposing badges to known exposures 
using a radium source. Film badge results were found to be 



within ±20 percent of the true exposure for two of the tliree 
film badges used* 

Table 18 gives the montiily film badge results for tlie 
two surveyors* Ihis table also shows the total amount of 
radium to whidi each surveyor was exposed. If sources were 
first group leak tested and then individually leak tested 
when leakage was indicated, tlien tlie amount of radium indi- 
vidually leak tested was added to the facility’s total radiun 
supply to determine the total amount of radium handled by t]ie 
surveyors at that facility. 

Tabte, 18 , J/Lunk dxpo^ViKt data fiadiLm lipvjnyou 

divilng 196B 



Surveyor A 

Surveyor B 



Film 

Pocket 


Film 

Pocket 

Exposure 

Radium 

badge 

dosimeter 

Radium 

badge 

dosimeter 

period 

handled 

reading 

reading 

handled 

reading 

reading 

(month) 

. 

(mg) 

(mR) 

(mR) 

(mg) 

(mR) 

(mR) 

1 

69 

<20 


69 

<20 


2 

200 

70 

-- 

150 

20 


3 

490 

60 

-- 

490 

so 


4 

105 

<20 


105 

<20 


S 

125 

20 


125 

<20 

1 

6 

325 

120 

-- 

190 

<20 

1 

7 

290 

90 

^>43 

290 

20 

25 

8 

445 

130 

®>97 

445 

70 

79 

9 

0 

30 

0 

375 

50 

83 

10 

10 

20 

0 

10 

30 

0 


& 

Pocket chambers were not worn during all surveys per- 
formed. 


Pocket Vo^tmdteA 

During the latter part of July, it was decided that it 
would be desirable to use pocket dosimeters in order to com- 
plement the film badge and TLD data, Hiereafter, each sur- 
veyor v\rore two pocket dosimeters in his breast pocket. 

Dosimeter reliability and accuracy were determined by 
checking each chamber for drift over a period of several 



days, then exposing the chambers to a series of known radium 
exjjosures. Drift was determined to be less tlian 10 mR for a 
period of several days and radium exposures were correct to 
within +10 percent in the exposure range used (25 to ISO mR) . 
Upon entiy to and exit from a facility to be surveyed, the 
reading of the pocket dosimeter was recorded and the differ- 
ence obtained. Dosimeter drift was probably insignificant. 

Table 18 also includes a tabulation of the pocket dosi- 
meter readings for both surveyors. The readings recorded in 
table 18 are the average of the readings obtained from the 
two pocket dosimeters worn. 

Considering that pocket dosimeters and film badges were 
not worn on the same position on the body, tlie agreement 
between them was veiy good. These results indicate tliat a 
radium survey team using tliese survey metliods should be able 
to survey up to 1,000 milligrams of radium a month witliout 
exceeding an exposure to the trunk of 5 R per year. 

Tlie,vnoZmmtic.mt VoilmzteA 

During June 1965, the use of lithium fluoride (LiF) 
thermoluminescent dosimeters (TLD) was initiated. Ibcsc 
dosimeters were supplied and read out by tlic X-Ray lixposure 
Control Laboratory, National Center for Radiological Health, 
Public Heal til Service. Eadi dosimeter consisted of ,30 milli- 
grams of type TLD-100 (Harshaw Chemical Company) LLP powder 
contained in a teflon capsule. 

^ Tliese dosimeters have an extremely wide range (10 to 
10 R), are dose rate, energy, and angular independeiiL, sliow 
little or no fading over e.xtended periods of time, and are 
very small in size. They are ideal for personnel dosimetry 
of individuals exposed to radium, since both liand and finger 
exposures can be readily measured as well as trunk exposures. 

llie dosimeters used on fingers were taped to the tip of 
the fingers of rubber gloves so that they were at the very 
tip of the finger when the gloves were worn by the surveyors 
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during leak testing. The palm dosimeters, when worn, were 
taped directly to the palm of each hand. The dosimeter worn 
at the waist was taped to an empty film badge holder. 

Tlie sm'veyors, who were both right-handed, alternated 
in handling the radium during leak testing. If one surveyor 
loaded leak test jars in one facility, the other surveyor 
unloaded the leak test jars. The TLD*s were worn only by 
the person who was handling the radium during leak testing; 
therefore, the dose recorded by these dosimeters \^as tlie 
total dose received during leak testing. This total dose 
was divided between the two surveyors. 

TLD^s were worn during a period in which five facili- 
ties were surveyed, returned to the X-Ray Exposure Control 
Laboratory for readout, and then worn again during the sur- 
vey of three radium facilities. 

The leak test beginning and ending times were recorded 
for eacli facility surveyed, as well as for the loading of 
each leak test jar. Table 19 gives the elapsed time, num- 
ber of sources, number of leak test jars and total activity 
of leak tested sources during the first and second TLD use 
period. 


Tabfe J9. TkeAjfrioJbMMVuaz^it do^JjfxztKy {TiV) dccta 


TLD use 
period 

Surveys 

completed 

Total 
radium , 
surveyed 

(mg) 

Sources 

surveyed 

Total 

exposure 

time 

(niin.J 

Leak test 
jars used 

First 

5 

475 

57 

89 + 

43 

Second 

3 

445 

50 

48 

42 

Total 

8 

920 

107 

137 + 

85 


^Period of time during whidi TLD^s v^ere actually worn 
by survey personnel. 


Table 20 shows the TLD exposure readings for both use 
periods. In order to assess the accuracy of tliis data, a 
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detailed analysis of the leak test procedures was made, and, 
using this analysis, the expected exposure to tlie right 
thumb during the second TLD wearing period was calculated . 
Tliere ivfas close agreement between the calculated dose and 
the TLD measured dose. 


Table. 20. TLD expoitUfie. data 


Position monitored 

Exposure 

(mR) 

First 

period 

Second 

period 

Right thumb 

3,719 

744 

Right middle finger 

1,898 

672 

Right little finger 

1,587 

476 

Right palm'* 

““ 

369 

Left thumb 

948 

302 

Left middle finger 

920 

1 271 

Left little finger 

976 

1 226 

Left palm^ 

-- 

150 

Forehead 

232 

116 

Waist 

187 

51 


Dosimeters were not worn on palms 
during first use period. 


The calculations indicate that almost 70 percent of the 
dose received by the right thumb is due to screwing the jar 
lid on and off, since the source “to “finger distance is very 
short during this operation. The reduced dose to the middle 
and little finger can be readily attributed to the greater 
distance between these fingers and tlie source during the 
screw on-off operation. 

The consistently lower exposure of the left hand is 
because it was usually further from the sources , and was 
used primarily for holding the leak test jars witli rubber 
covered beaker tongs. 

A detailed comparison between TLD, pocket dosimeter, 
and film badge data for whole -body exposure is beyond tlie 
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scope of tliis report; however, it can be sho^m that there is 
a good agreement betisreen the data. 

The ratio of the occupational RPG for the trunk (5 rems 
per year) to the occupational RPG for the hand (75 rems 
per year) is 1:15. The use of TLD‘s has shorn that the hand 
and finger exposures of radium surveyors performing leak 
tests using tlie jar method may result in hand to trunk expo- 
sure ratios greater than 15:1; thus, hand and finger radi- 
ation exposure should be monitored at the point of highest 
expected exposure. 

STUDY OP RADIUM CONTAMI NATICK INSURANCE 

The need to learn more about radium contamination insur- 
ance prompted the Radiological Health Service of the Georgia 
Department of Public Health to contact the home office of 
major casualty companies in order to obtain authoritative 
answers to basic questions about such insurance. The fol- 
lowing were the findings : 

1. Professional liability insurance policies will not 
provide first and second party coverage in the event of 
radioactive contamination occurrence. Such policies provide 
protection only against third party claims. 

2. An endorsement or rider can be attached to a fire 
insurance policy which provides first party coverage for 
radioactive contamination caused by radioactive materials 
used or kept on the premises of the insured. This coverage 
may be limited or broad. The limited form insures against 
direct loss caused by sudden and accidental radioactive con- 
tamination because of perils named in the endorsement. 

Broad coverage insures against direct loss by sudden and 
accidental radioactive contamination, regardless of the peril. 
This would, of course, mean a slight increase in insurance 
rates. Tliere are many factors that will determine the in- 
crease, but it might be expected to be between 0.5 and 5 cents 
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per $100 of fire insurance coverage. 

5. The nuclear exclusion clause attached to liability 
policies does not apply to naturally occurring or accele- 
rator-produced radioisotopes, nor to byproduct material. 

Conclusions 

Tlie following are the basic conclusions of Phase IT, 
Georgia Radium Management Project: 

1. Radium and other radiation sources can be easily 
and quickly located in a State by means of an inventory pro- 
cedure utilizing a brief, post card size form. 

2. Using the proper approach, radium used in private 
medical offices can be surveyed witJiout legal inspection 
requirements. A two-man survey team can make a survey 
quickly and effectively. 

3. Radium is used more frequently by physicians in 
private offices than it is in hospitals, although the number 
of private medical users seems to be declining. 

4. The dermatological use of radium still seems to be 
prevalent in private medical offices and is not confined to 
dermatologists . 

5. In general, the knowledge and practice of radia- 
tion safety is inadequate among private medical users , A 
significant number of overexposures is probable. 

6. Approximately 40 percent of the surveyed medical 
radium facilities had radium sources in their inventories 
that leaked significantly. Tirenty to 30 percent of all sur- 
veyed radium sources were leaking significantly. The older 
the radium source the greater the probability that it will 
leak. No relation seems to exist between source usage and 
source leakage. Radium needles and tubes tend to leak with 
equal frequency; however, radium plaques show a greater 
leakage frequency. If plaques are excluded from tlie data, 
then 10 to 20 percent of the radium sources were leaking. 
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7. Although the presence of contamination was not 
always indicative of source leakage, significant contami- 
nation (greater than 1,000 counts per minute alpha) was 
always associated with source leakage* The data is too 
limited to form general conclusions concerning the use of 
contamination measurements to indicate significant source 
leakage » 

8* There was a complete lack of knowledge concerning 
the existence of and need for radioactive contamination 
insurance. Contamination insurance in the form of a rider 
on a fire insurance policy would cost between 0,5 and 5 
cents per $100 of fire insurance coverage. 

9. Personnel monitoring data indicates that radium 
surveyors using survey methods employed during Phase II 
should be able to survey up to 1,000 milligrams of radium 
per month without exceeding a trunk exposure of 5 rems per 
year; however, hand and finger exposures should be carefully 
monitored to prevent overexposures ♦ LiF tliermolumine scent 
dosimeters seem to be ideal for such monitoring. 
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The Georgia Radium Management Project was a cooperative 
study involving the l^dJological Health Service of llie Georgia 
iHipavtment of Public Health and the U.S. Public Health Serv- 
ice, National Center for Radiological Health, llie objectives 
of the Project were to: develop and test procedures and tccli*- 
niquos for the survey of medically used radaiun and to assess 
tile radiological health aspects of the use of radium in medi- 
cal practice. Phase I of the Project, directed toward the 
use of radium in hospitals within the State of Georgia^ began 
in October 1963 and was completed m December 1964. Phase II, 
which began in Januazy 1965 and was completed in October 1965, 
was directed toward the use of radium in private medical of- 
fices and clinics. 

* _L 


HU<-stiOfinaire was mailed to the 210 licensed hospitals 
in Georgia. A total of 24 hospitals owned or leased racilun 
.Jnd an additional 40 allowed it to be used within tiie Jiospital, 
A checklist foi-m was used for the survey. A simple radium 
leak method suitable for field use was also devised. 

.^1 c.xiilanation of the Project was given to the iisopitai 
.‘-.ifustration and person responsible for the radium at each 
i^ospit-d surveyed, background information was obtained and 
cAteinal ganun.i radiation and alpha contamination levels in 
around the storage area were monitored. Techniques, pro- 
-dures and equipment associated with the use, handling and 

irtLf leTr "7 

A. verbal and 

•If, 7 ' findings was made to the respoji- 

.-Mc person and to the hospital administrator. 



Radium treatment frequency was independent o£ hospi tal 
size and ranged from 1 to 100 treatments per year witli a totaJ 
of 898 treatments per year for tlie 24 hospitals surveyed. 
Radium inventories ranged from 50 to 440 milligrc'uns . There 
were 787 sources containing 3,725 milligrams of radiujii. 

Forty-six percent of the hospitals ]iad leaking or con- 
taminated sources. Five hospitals routinely leak test their 
radium. Four iiospitals were grossly contaminated, eigiit VNrere 

not contaminated, while 12 had contamination either less than 

2 

2,000 counts per minute per 100 cm , or contamination above 
this level but confined to one or two small spots in the 
storage area. 

Inadequate radium storage resulted in excessive exposure 
levels in 33 percent of the hospitals, llie highest exj^osurc 
observed was estimated to be 1 or 2 roentgens per week. 

PHASE II 

Prior to the initiation of the Phase II field surveys, a 
post card size radium inventory form was mailed to the State’s 
2,832 licensed physicians. Tliirty-two of the respondents 
actually o\\nied or leased radium. 

A nine-part radium survey form used in conjunction with 
a checklist was selected for use during the Project. The 
survey was performed by a two-man survey team after arranging 
the survey appointment by telephone. A comprehensive report 
to the file in narrative form was written, as well as a fol- 
lon^rup letter to the physician whidi summarized the findings 
of the survey and outlined recommendations for correction of 
the major deficiencies found. 

Twenty-five private medical offices ajid clinics were sur- 
veyed, Awareness of radium hazards and radiation safety prin- 
ciples and tediniques by tlie physicians was found to be quite 
limited. 
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One hundred and sixty- four radium sources, with a total 
activity of 1,586 milligrams, wore possessed by the study 
group . The average age of these ‘sources was 19 years , exclud- 
ing sources of undeteimined age, while 42 percent were more 
tlian 20 years old. 

A total of 2,100 radium treatments per year were being 
given by the physicians surveyed. Eighteen physicians gave 
a total of approximately 1,300 dermatological treatments per 
year, although only five of these physicians were dermatolo- 
gists. 

Ten physicians used their radium at one or more local 
hospitals as well as their o\m office. Usually, there was 
no special policy of isolating hospitalized patients during 
treatment with radium. Isolation of the patient in the phy- 
sician's office was the exception rather than the rule. 

The use of film badges and radiation survey meters was 
almost totally lacking, yet it was estimated that 9 percent 
of tlie exposed or potentially exposed occupational personnel 
received exposures in excess of 100 mR per week. At least 
one person was exposed in excess of 100 mR per week in 7 of 
the 23 facilities in which an adequate evaluation had been 
made . 

T\\e storage of radium was generally inadequate, as wit- 
nessed by the excessive exposure levels encountered. 

Alpha contamination was found in 19 facilities. Only 
68 percent of these facilities had leaking sources, while 
slight leakage was found in 33 percent of the uncontaminated 
facilities. 

Of the sources individually leak tested, 32 percent 
showed leakage of more than 100 counts per minute on the 
leak tost jar lid, and 10 percent showed more than 100,000 
counts per minute. Fifteen facilities possessed sources 
which showed leakage of more tlian 100 counts per minute on 
the jar lid, and ten possessed sources whicli showed leakage 
of more than 100,000 counts per minute. A positive correla- 



tion was seen between source leakage and source age. 

A detailed evaluation was made of the radiation exposure 
received by personnel who performed the radium field surveys. 
Film badges, pocket dosimeters, and lithium fluoride theniiO' 
luminescent dosimeters were used. The results indicated that 
up to 1,000 milligrams of radium a month could be surveyed 
without exceeding exposure limits to the trunk. However, 
hand exposures should be monitored to assure that hand expo- 
sure limits are not exceeded. 

A study was made of radioactive contamination insurance. 
None of the physicians carried such insurance nor were they 
aware that insurance was available. It was determined that 
many insurance companies provide this insurance in the fom 
of a rider or endorsement on fire insurance policies. 
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State of Georgia 

Department of Putlic HealtI) 

JOHUH VlUAtU M 0 DIMCTOH Of TtflHIlT AV6 ATLANTA etoVotA »3» 


January tflt 1965 


Dear Doctor t 

Tha Georgia DepartcMnt of Public Health la preaantly attenptlng to 
locate all aourcea of Loalslng radiation within the State, In 
order to obtain this In format lone we ere enclosing a aeLf.addreaaed) 
prepaid poet card for your convenience* 

In addition to cooiplecing the forat vould you pleaae fill In your 
present eddreta on the front of the post card so that we foay bring 
OUT current oalllng list up to date, 

Ke would like to emphaaise» that even though you may not have radia- 
tion sourceBi that you so Indicate on the enclosed card and return 
It at your earliest convenience. 

Your cooperation In furnishing this information is very lauch appre- 
ciated. 

Sincerely yourap 

Richard H. FetCj Chief 
RadioLogicsl Health Section 

RHF/sh 

Enclosure 




ATTACHMENT B 



GEORGIA RADIATION SOURCE INVENTORY CARD 


GEORGIA RADUTION SOURCE INVENTORY 


X^RAY PPxQDUCIlfQ EQUIK^iENT YES NO 

1 « Do you O'-.m or lease X-ray producing 

equipment? (Include any Fluoroscopo) D Q 

Number of Machines 
RADIiri 

2 * Do you use fc own» leosc or store radium? □ □ 


Ucc Ova Lease Store Other 

3 , Nave you ever owned > leased or stored radium? . 4 . « . D Lj 
OIHER rL\D10\CriVB Mi\TERIAL 

Do you use, own, lease, or store radioactive 

material other than radium?. # 4 4 * . • » #4 » 4 4 4 # • LJ LJ 

OFFICE ADDRESS ; 


Street Signature 

cTt^' Office Phone Inventory Code 


Back 


Return Addrcco 

( f TH J S SI pi: OF CARP IS FOR ADDRESS^ 


Radiological Health Section 
Georgia Department of Public Health 
47 Trinity Avenue, S. W. 

Atlanta, Georgia 30334 


Front 
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Dear Doctor! 

On January 18, 1965 the Georgia Department o£ Public Health, In an attempt 
to locate all aourcos of Ionizing radiation, mailed to each private physl* 
clan within the State a simple post card queBtlonnaire, As of this date, 
we have not received a reply from your office* In order to obtain this 
Information, ve are encloalng another aelf«addrcascd post card for your 
convenience. 

In addition to completing the form, would you please fill in your present 
address on the front of the post card so that we may bring our current 
Ing list up to date. 

We would like to emphasize, that even though you may not have radiation 
sources, that you so indicate on the enclosed card and return It at your 
earliest convenience. 

Your cooperation in furnlehing this Information la very much appreciated. 


Sincerely yours, 

Richard H. Petz, Chl^ 
Radiological Health Section 


RHP/ah 


Enclosure 
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Georgia Department of Public Health 
RADIUM SURVSY FQHM 


I. General 


A, Facilit y , 
Add tea 


Date? Ma'^ V-r, / itr 
Survoyorai 

Date Last Survey; A/c\rr 



Admlnla t ratot! 

C, Peraon Directing Radium Use D* Yeara radium uaed: jpo vijijfs 

Name : />/ Frequenc y S2 / YCAr 

Title r 

/ 

E* PersonCa) interviewed F, Fereon(a) using radium 

1 

Nemo ; i p,. i 

Title: 


G* l« Type and size of facility: P/^joa^ - 

2. Uaer Experience: 

3, Types of Treatmente: s*hh LESfo^s >- //£o>uf /»</r tu ruar Af fi> 

Wts p/ASeny TS 

4* ABC Liceneea: //CAtS 

3> Radium Subatitutee: 

6. inaurance: — P^orejiro/r/tc i,,AP^uTy 

7« Other Institutiona ; A/c 


^*T£ ■ 

<?//£ (f) 7, S' A»A A/^CPLB 

r r r*n 


79 PocroA /V 


^ nss <7^, 




_flA;e_C/> /v7/x<//yg. CA. PKPT fl£ 

HcAd.TH c/iU£:jl> /<v A A/P 


. 1 f 

fA/eep -rc VecD^e 

cue 

A/trCPlE J^AA A iSo t/JM^ J>OUJi/ 

, -f^'SCT 

A//£> Rc.coveA^i^ Ay/^ prcjrC*ir^ 





Eli 2*21 - Page 2 
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Georgia Department of DubLlc Health 
RADIIH SURVEY CHECK LIST 


II, Radiation Safety 

1, Sladlatton Safety During Treatmatit 

a. PatUnt la o la t Ion- tagging 

b. Attendants instructed 

c . Attendants monitored 

d . Source removal 

(I) Mho removes (2) Removal instruct tone 
<3) Storage return (4) Intermediate storage! 

2, Radium Department Personnel Inatructlons 
a. Oral b. Written c > Other 

3, Radiation Inatrumenta 
^a« Ty-pe b. Functioning c . Calibrated 

4 , Medical Examinations 
a. Type b . Frequency C t Results 

5> Radium Department Personnel Monitoring 

a* Type-Company b. Read frequency 

e. Who is monitored ^d* Results 

III, Source Description 

I, Size $ 4 Supplier 

2, Activity 6- Pedtgrea 

3, Type 7« Calibration 

4, Age ^0, Other Information 


IV. Source Security 
1. Source custodian 
^2. Source records 

a. Inventory b. Issue c . Receipt 
3. Lochs and Keys 

a. What locked b. When locked 
EM 2.21 - Page 1 


Cp Who has 
key 


V, Source Gtorage 

1 , Location 

2 . Relation to 

Preparation Area 

3 , Ventilation 

4 . Posted Emergency 

Ins tructlons 

5 * Warning Signs 
6 , Radium Vault 

a, Compartmented 

b. Labeling 

c» Like source 
segregation 

d* Size 

Make 

f* Attenuation 


VI* Source Preparation 
and Transportation 

1 , Preparation Area 
o. Location 

b* Shielding 

2 , Handling Equipment 
a^ Type 

b. Adequacy 

3 * Lighting 

4, Trane port Devices 

Type 

b« Capacity and loading 

c . Transport distance 

d . Taken out of facility 

5 > Sterilization 
a. Method b. Where 




Source Description 


*<' je^rxtfm xrp/ /.«^ su/iA<sr 

Be>n 


1. 


j re^Aa/^ep sjAhMbp 

C/fCMfCAL 



COaaAIA// - 0iS77B/Pt/ft0 

PY 






^ " S* * 





Aff. ■*' 

4'0 ^r 

' oM C»tv<*A To 

dr. 

\ 

1 

hif fidlar tj/^ 

oM'o 




/V^S" 1 

C*f 
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Georgia Dapartment o£ Public Health 
RADIUM SURVEY FORM 


Source Storafio 

srcMde (erruE 

£0fi/w^ 

6t 

icepr jfJ 

v4,to(i rftJ^ cfypffjtr 


a. 

w/r?/ . /?/yyox, , 

2i Alo PtEfiAtAnoAi 



b. ^ Pjecr££ 77£lfi/ 

£/Nt.C ^44 yie^/WOAf 

3. AlC.tJ€. 


W 7V0B 

c. A/.i. 

^£ePLEi i:EPT fff 

4. //^ur 



d. TVBS' 

■io X/ft LABEi^f*f€> 

5 ► A'ftiOK . 



e* ofz 

SE<TR£^A7lo^ 
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Georgia Department of Public Health 
Radiological Health Section 
47 Trinity Avenue 
Atlanta, Georgia 


RADIUM SURVEY REPORT 
For 


Dr, 


Georgia 


May 27, 1965 
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Radium Survey Report 


Facility : Dr* 
Address ; 

Survey Date : May 
Surveyors : (1) 
Report Date : May 


Georgia 
4-5, 1965 
Cecil D, Posey 
27, 1965 


(2) Earl W- Robinson 


Gereral : Dr. owns and operates a private general 

medicine type clinic* The radium at this facility v;as formerly the 
property of the father of Dr. When he died Dr, inherited 

the radium (approximately 20 years ago), 

J)r, uses his radium sources (4 radium needles) for treatment 

of skin lesions. The treatments are accomplished by placing the need lea 
in a brass capsule, where they are normally kept, and taping the capsule 
directly to the skin. His present treatment rate is approximately 50 
per year, Kormally each treatment lasts approximately one hour,- 

This physician possesses no other radlocctivo material, ha carries 
only professional liability insurance and hla radium is ucco only at 
his clinic. 

TWO radium loss incidents have occurred at this facility. Dr, 
reported that In 1955, the radium sources of this facility 
were loaned to another doctor who had a praetjee in The first 

time Dr, used the radium after its return, he noticed that one 

of the needles v?as missing . At that time he called the State Health 
Department and a representative was sent to search for the radium which 
could not be found. 

The State Health Department representative who mado this radium 
search subsequently identified and questioned concerning this incident. 
He reported that he was told that the radium needle (10 mg) was lost 
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d.uTing treatment. He searched for the source throughout the cllntc, 
the surrounding yard and the laundry \/hich the clinic used without 
being able to locate the source (using a geiger counter). 

On another occasion (date undetermined) a radium needle was 
accidentally flushed down a toilet and subsequently located in the 
SCT^er line, 

Radiation Safety ; Patients are treated in the examination room at the 
rear of the clinic. As has been pointed out treatments are given for 
only one hour. Either or one of his nurses removes the 

radium at the end of the treatment time. Patient attendants are not 
monitored for radiation exposure. After removal, the person who removes 
the sources re turns them directly to storage. 

Personnel /"-c rnt given cny specific oral or written instructions 
but they seem awrre that radirn is hazardous and that they should stay 
flwny from it. 

There are no radiation instruments at this facility. Neither is 
a film badge service provided. However, a general medical examination 
Is given each employee, which includes a blood count, twice per year. 

Br. reported that nothing unusual has been noted in the blood 

picture of any employee. 

Source Description t The following Is a description of the radium 
sources of this facility: 


Quantity 

Activity 

Type 

Supplier 


2 

7.5 mg 

needles 

Radium’f 

Chemical 

40 years 

2 

5.0 mg 

needles 

Rad 1 um* 
Chemical 

40 years 


*Note: No pedigree sheet or bill of sale was available but sources were 
assumed to have been sold by Radium Chemical Company since the 
lead storage box was sold by Radium Chemical. Dr. also 

\ 7 as able to recall that the sources had been calibrated twice by 
NDS. 
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Source Sticurity ; There is no official source custodian at: this facility 
nor ate any official source records kept. The source logs history of 
Che facility would seem to indicate that the appointment of a custodian 
ard the keeping of records might be desirable* 

There Is no lock on the source storage room nor on the radium 
container, Tlie only security offered against unauthorised removal is 
the locking of the clinic each night. Ic was not determined how many 
people have access to the keys of the clinic* 

Source Storage: Radium storage is located in the x-ray film dark room 
which connects v;ifch the room containing the X'-ray machine# The x^ray 
machine and dark room equipment is no longer used. There is no source 
preparation area since the sources are always kept in a brass capsule 
applicator. 

The storage room has no seperate ventilation nor are there any 
radiation warning signs or posted emergency instructions* 

ihu redion itself is kept in a small (3^'x5 wood covorod lead 
box sold by Radium Chemcial Company* This box offers approximately 
3/4 of lead shielding. The box, itself. Is stored in a plan tic box 
hin the x rc.y film storage drawer in the dark room* 

Soureg^paratton and Tra 1 ,.spor^■-rt^; There is essentially no preparation 
Involved. The needles ate kept In a brass capsule applicator and, using 
forceps, taped directly co the skin. 

Tne lead storage box is used to carry the sources to the treatment 

roe:, vhrch is just across the hall way. The brass capsule is not eterilluod 
after treatnent* 
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_Area Survey : The following are the results of the area survey made 
at this facility: 

A- Contamination 

The x-ray film drawer, small pics tic box holding the wood 
covered lead storage box, the lead storage box and surrounding 
area were checked with a gas flow proportional alpha field 
survey meter (Ebcrline PAC-3G, Serial Ko, I486) and found 
free of any alpha contamination. 

B. Ganzna Exposure levels 

location I,D. »v Reading (mr/hr) 


1 * 

Dark room door way - door open 

1 

7.0 

2. 

Dark room door way - door closed 

1 

5.0 

3. 

Surface of lead storage box 

2 

600.0 

4, 

Against wall in x-ray 

4 

18.0 

5. 

Against pharmaceutical supplies 
cabinet in corridor 

5 

7.0 

6* 

X-ray room door way 

6 

7.0 

7. 

At desk In examination room 
across from radium storage 

7 

0.5 


*Kote; See I.D» numbers on facility sketch attwched to survey 
form. 

In all probability no one will be over exposed by the radium in 
Its present storage location and with Its present shielding. However, 
exposure Ipvels do seem slightly excessive and could be elgnlf Icantly 
reduced by tha addition of a modest amount of lead shielding* 
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Lofllc Test Data : Tho radium needlas were taken out of their brass 
capsule applicator and individually leak tested^ The follouins ere 


the results: 

Jar Content Jar Lid Reading fC!) 

1 7*5 mg needle 0 

1 7.5 mg needle 250 

I 5.0 tng needle 0 

1 5.0 rag needle 0 

Before the surveyors departed, they informed Dr. that one 

of his 7.5 mg needles was leaking very slightly but that it did not 
represent a hazard at the present time. 
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State of Georgia 

Oipirtnient *1 Public Heiltk 


JOHN H VeHAiie, M 0, OllfCtO* « t/llHIIY AYR, 


ATLANTA gEOtetA KIH 


Ksy 10* IW 


»r. 

OMNrglA 
Soar Ooatosi 


CONFIDENTIAL REPORT 

‘Vnformitlon obtalni<} trid opinions based Umis 
1h»jo |nvtstrj:at3on$ shall ba ccnfidonUal 
ofdi of the Board oF Health and shall no1 bi 
open fcr public inspecdcn ■* RegoiUtKjn adopted 
bi/ Stata Board oF lleailla onOuloDer 16, 


A rg^ltsa oafAty a«rv«y was y«rfortt»4 At y«ttr offltA m »«y 19«5* 1^ 

Baa^ATfl •£ BAditloglAal tlMlUk tf th» flfCg U «f 

FAbllc BMiUh. 


Vrm M lagotttiot as 4 IbhaUtion yUnyclAt* tbt blAlagicAl bAMtda 
<lat«A with ra4l4«i HMfs tmi lM»41ias Mb* it ttttyMly l«y«ttani that 
aouvaaa a«a4 la iadnatty a«l aadUiaa ha favioeliaally tarvayaA for raAaa 
laahaga, Ititally vital ia Hm Mcaaaily far naaitarlag far aaataataat Laa 
la tha avaaa la vtiUh raflim ia «aa4« X« a44itiaa* athar tayartaat yara* 
ttatara Mch aa tha a d agaacy al alarafa af tha aaareaa mat ha faemlaad. 
ThU rayart at«naviaaa aor fiadii^ia U ttiaaa araatp 

TIOTUW WtTHODOmQY 

A hviaf daaariptiaa of tha aathad aaad to laah taat tha rafiwi aoitrcaa ia 
yaar faaility follawai Tha aoarca ia ylacaf ia a gaa*titlit aaaloaara far 
a parloA of 24 hoAra teiag «liiaii tioa aay radha gaa yra^oad by tba radio- 
aetlva daeay af vadiiM vill ilffaaa throiishMttlia aaaloaara. Tha aswLo- 
a«ra lid ia than ranaoirad aad laaadUtaly aurvayad ritb aa alfha aaaaitiva 
taatraaat (Sbarllaa lAO-yo) far avidaaca of h«14d-ay of radar davghtar 
activity. Such a yrocadura will datarttiaa if tha amca ia laakiag alaata 
quantltiaa of radoa or if it la coataalaatad oa tba aurfaca Vy radim. 

muLts 

Mo radoo laakaga aaa indlcatad froai thrao of tha foar radiwa oaadlaa 
laah taitjid and tha fourth uaa laakiag only ali^tly. 

2. Ho algnifioaat alfba oontaniaatloa waa foaad ia tha roan uaad far A*ray 
or tha ataraga oloaat uaad to atora tha radiun. 

3. Tba atoraga and handliag agulynaat uaa fouad ta ba adaamata for tba 
innadlata futura. 


MCObttMBATICttH 


l< 


4 raauraay on an annual baaia. 



Xf you havA any queatlona concornlng tho materia], in this report, do not 
hesitate to call 

Thank you for your cooperation during the survey* 


Yours truly* 


Cecil D# Fosoy 

Senior Radiation Safety Officer 
Eadlologlcat Health Section 


CDP/ah 
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The following tedmical reports issued by the Bureau of Radiological Health are 
available through the Office of Public Information and Education, Bureau of Radiologi- 
cal Health, Public Health Sei-vice, U.S. Department of Health, Education, and Welfare, 
Rockville, Md. 208'>2. 


PUS Pub. No. 
9D9-R-1 
999-R-2 
999-R-3 

999-R-4 

999-R-S 

999-R-6 

999-RH»7 

909 

9<>9-m-9 

999-RIMO 

999-RlMl 

999-RH-12 

999-ldl-13 

999-R]M4 

999-RIM5 

999-RH-16 

9D9-RI-1-17 

999-R1M8 

9g9-RH-19 

9g9-Rl!~20 

999-Ri;-21 

999-RH-22 

999-HH-23 

999-W1-24 

999-RH-25 
999-RH-26 
999-RH-27 
999-1^” 28 
999-m-29 
999-RH-30 
999-RH-31 
999-RH-32 
999-RH-33 


Title 

factors Influencing Sti'ontium-90 in Milk from Brainerd, Minn, Milkshed 
Rapid Methods for Estimating Fission Product Concentrations in Milk 
Studies of tlie Fate of Certain Radionuclides in Estuarine and Other 
Aquatic Environments 

Mathematical Progranming Models for Selection of Diets to Minimize 
Weighted Radionuclide Intake 

I^dionuclide Analysis of Gamma-Ray Spectra by Stepwise Multiple Regression 
Farming Practices and Concentrations of Fission Products in Milk 
An Environmental Surveillance Laboratory for Radionuclide Analyses 
X-Ray Equipment Survey in Polk County, Florida - September 1961 -August 1963 
An Emanation System for Determining Small (^lantiUes of RadiLBn-226 
Procedures for Determination of Stable Elements and RAdionuclides in 
Environmental Sajiples 

Radiochemical Determination ,gf Uranium in Environmental Media by 
Electrodeposition 

Radioactive Decay Correction Factors 

Behavior of Certain Radionuclides Released into Fresh -Water Environments - 
Annual Report 1959-1960 

Iodine- 131 in Children's Thyroids from Environmental Exposure 
Quality Control of Radioactivity - Counting Systems 
Medical Uses of Radium and Radium Substitutes 
Radionuclide Analysis of Large Numbers of Food and Water Samples 
Mortality of New England Dentists 192101960 

Soil and Sediment Analysis: Preparation of Samples for Environmental 
Radiation Surveillance 

Standards of Performance for Film Badge Services 

A Computer Program for the Analysis of Ganna- Ray Spectra by the Method of 
Least Squares 

Scientific Information Retrieval System for Research Grants 
Routine Surveillance of Radioactivity Around Nuclear facilities 
Distribution of Cobalt 60, Zinc 65, Strontium 85, and Cesium 137 in a 
Freshwater Pond 

l^dionuclide Standardization - A Bibliography 
Natural Environmental Radioactivity from Radon 222 
Radioassay Procedures for Environmental Samples 
Full Scale System for Removal of Radiostrontium from Mi Ik 
Tritium Contamination in Particle Accelerator Operation 
Reduction of Radiation Exposure in Nuclear Medicine 
An Acclimation Room for the Detection of Low Radium 226 Body Burdens 
Comnon Laboratory Instruments for Measurement of Radioactivity 
Guidelines to Radiological Health 


U. S, GOVERNMENT PHl?mNG OFFICE : 1969 O - 337-955 




U,S. Depaitinent o£ Health, Education, and Welfare, Public 
Health Sei'vice Publication No. 999-RH-34 (1969) 95 pp, 
(limited disti ibution) . 

ABS'IHACT. Tlie Geoigia Radium Management Project, a joint ef- 
fort bet^tfeen the I^diological Health Service of the Georgia 
Health Department and the Radioactive Materials Section, 
Division of Ibidiological Health (presently Radioactive Ma- 
terials Brandi, Division of Medical Radiation Exposure, 
Bureau of Radiological Health), IHiblic Health Service, de- 
termined die extent of the use of radium in medicine and 
the radiological health problems existing as a result of 
tins use, Basically, the investigation concerned an assess 
ment of (a) the extent and types of radium usage in the 
practice of medicine, (b) adequacy of radiation safety 
procedures and equipment employed in handling, storing, 
and using radium sources, (c) leakage of radium sources, 
and (d) contamination resulting from use of radium in 

(over) 


BENSON, JAMES S., RICHARD H. FKTZ, CECIL D. POSEY, and 
EARL W, ROBINSON: Georgia radium management project. 

U.S. Department of Health, Education, and Welfare, Public 
Heal til Service Publication No. 999-RH-34 (1969) 95 pp, 
(limited distribution) . 

ABSTRACT; Ihe Georgia Radium Management Project, a joint ef- 
fort between the Radiological Health Service of the Georgia 
Health Department and the Radioactive Materials Section, 
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